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(54) [Title of the invention] Pneumatic radial tyre 

(57) [Abstract] 

[Target] 

To precisely and easily form a tyre that can stabilize a steering stability 
while retaining a riding comfortableness. 
[Solving Means] 

There are provided a turn-up carcass having a turn-up portion in a main 
body portion, a belt layer, and a reinforced rubber layer extending substantially 
radially In an external side wall portion, In a tyre axis direction, of the main body 
portion and containing short fibers oriented with an angle of 0 - 30° to the circum- 
ferential direction of the tyre, and the reinforced rubber layer is formed by a form- 
ing drum and is formed outside the tum-up carcass by adhering a short fiber ori- 
ented rubber sheet In a side wall-corresponding area of a second formed member, 
which is formed by inflating a first formed member, that is exposed at least in a 
part prior to the adhesion of the reinforced rubber layer, in a toroidal form with an 
external diameter substantially matching an intemaL diameter of the belt layer 
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[Claims] 
[Claim 1] 

A pneumatic radial tyre characterized in including a turn-up carcass having 
a turn-up ply of radial arrangement, formed by providing a main body portion ex- 
5 tending from a tread portion through a side wall portion to a bead portion with a 
tum-up portion folded up around a bead core from inside to outside in the tyre ax- 
ial direction, a belt layer provided inside the tread portion and radially outside said - 
carcass and constituted of a belt ply arranged with an inclination angle of 10 - 40° 
\Vfth respect to the circumferential direction of the tyre, and a reinforced rubber 

10 l&yer extending substantially radially on the outside side wall portion, In the tyre 

axial direction, of at least the main body jDortion of the tum-up carcass, and con- ( 
taining short fibers oriented in an angle of 0 - 30° with respect to the circumferen- 
tiaf direction of the tyre, and: 

in that the reinforced rubber layer is formed by a forming drum and formed 

15 on the outside of the turn-up carcass by adhering a short fiber orientation rubber 
sheet to a side wall-corresponding area of a second formed member, which is 
formed by inflating a first formed member, that Is exposed at least in a part prior to 
the adhesion of said reinforced rubber layer, in a toroidal form with an external di- 
ameter substantially matching an internal diameter of the belt layer. _ 

20 [Claim 2J , 

A pneumatic radial tyre as claimed in claim 1, characterized in that said 
short fiber orientation rubber sheet is constituted of a belt-shaped rubber pfy of a - 
small width containing short fibers with an angle of about 0 - 30° to the longitudinal 
direction, and is formed by winding the belt-shaped rubber ply in a spiral form 

25 about the tyre axis. ' 
[Claim 3] 

A pneumatic radial tyre as claimed in claim 1, characterized in that said re- 
inforced rubber layer is provided, on an outside thereof in the tyre axial direction, 
with a turn-down carcass extending from a tread portion through a side wall pdr- 
30 tion to an outside of a bead core in a bead portion. 
[Claim 4] 

A pneumatic radial tyre as claimed in claim 1 , characterized in that said re- 
inforced rubber layer is provided, on an outside thereof in the tyre axial direction, 
with a side wall rubber layer which covers an external lateral surface thereof and 
35 in which short fibers are not added. 
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[Detailed Description of the InventionJ 
[0001} 

[Technical Field to which the Invention BelongsJ 

The present invention relates to a pneumatic radial tyre capable of improv- 
5 ing a steering stability while maintaining a riding comfortableness, and also capa- 
ble of being formed precisely- and easily. , 
[0002] 

[Prior Technology] 

In order to improve both a riding comfortableness and a steering stability 
10 which are in an antagonistic relation, there has been proposed, as disclosed for 
example in JP-A Nos. 2-162TQ2 and.6rlJ91.237, to provide, in a side wall portion, a 
reinforced rubber layer reinforced y/rth short fibers on the outside of a carcass. 
[0003] 

Such reinforced rubber layer f ha$.beeh assembled by a process of edher- 
15 ing, on a forming drum d as shown rrr Fig.>7(A), with a carcass a and a bead core 
b to form a first formed raemberc,, and inflating an axial central portion of the first 
, formed member c as shown in; Fig; 7(B) thereby forming a second formed member 
g. : . f : - ■ - - 

[0004] ; . 7 - v - 

20 [Problems to be Solved by the Invention] 

In such producing method, the.reinforced rubber layer f f which have ad- 
hered to the outside of the carcass a, is subjected to an elongating force in the 
radial direction of the tyre, as a resutt of the inflation of the carcass a. 
[0005] 

25 In order to respond to such action force, the short fibers in the reinforced 

rubber layer are effectively oriented in the circumferential direction, and, as a re- 
sult, the short fibers suppress an elongation of such portion. Even if a forming is 
executed under a. forced elongation of the reinforced rubber layer f, there results a 
radially inward buckling of the carcass a, constituting the second formed member 

30 g, after the forming. 
[0006] 

The present inventor, as a result of researches and experiments for resolv- 
ing the aforementioned drawback, find, that by adhering the reinforced rubber 
layer to the carcass after an inflation of the carcass, a shape and a precision of a 
36 tyre skeletal member can be maintained and a steering stability and a riding com- 
fortableness can be improved, and has thus made the present invention. 
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[0007] 

An object of the present invention is to provide a pneumatic radial tyre ca- 
pable of improving a steering stability without deteriorating a riding comfortable- 
ness and capable of being easily formed, in the formation of a tyre skeletal mem- 
5 ber, based on inflating a carcass and then adhering a reinforced rubber layer 
containing short fibers on a side wall-corresponding area of the carcass. 
[0008] 

[Means for Solving the Problems] 

The present invention provides a pneumatic radial tyre characterized in in- 

10 eluding a turn-up carcass having a turn-up ply of radial arrangement, formed by 
providing a main body portion extending from a tread portion through a side wall 
portion to a bead portion with a turn-up portion folded up around a bead core from 
inside to outside in the tyre axial direction, a belt layer provided inside the tread 
portion and radially outside said carcass and constituted of a belt ply arranged 

15 with an inclination angle of 10- 40° with respect to the circumferential direction of 
the tyre, and a reinforced rubber iay6r extending substantially radially on the out- 
side side wall portion, in the tyre axial direction, of at least the main body portion 
of the tum-up carcass, and containing short fibers oriented in an angle of 0 - 30° 
with respect to the circumferential direction of the tyre, and in that the reinforced 

20 rubber layer is formed by a forming drum and formed on the outside of the tum-up 
carcass by adhering a short fiber orientation rubber sheet to a side wall-corre- 
sponding area of a second formed member, which is formed by inflating a first 
formed member, that Is exposed at least in a part prior to the adhesion of said re- 
inforced rubber layer, in a toroidal form with an external diameter substantially 

25 matching an internal diameter of the beft layer, 
[0009] 

The reinforced rubber layer contains short fibers oriented with an angle of 0 
- 30° to the circumferential direction of the tyre. Thus the tyre has a higher rigidity 
in the circumferential direction, and can have an appropriate elasticity in the cir- 

30 cumferential direction of the tyre in a turning maneuver, thereby achieving an im- 
provement in the steering stability in a turning maneuver. Also an increased rigidity 
in the circumferential direction of the side wall portion suppresses a vibration, 
thereby improving noise performance. Also the rigidity in the radial direction of the 
tyre does not increase as in the circumferential direction, thereby retaining a riding 

35 comfortableness for example an excellent impact absorbing ability in case of riding 
over a small projection on the road. Besides, the short fibers, being oriented in the 
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circumferential direction, are prevented from peeling out of the base rubber, 

whereby a durability can be improved. 

[0010] 

Also, the reinforced rubber layer is adhered in a side wall-corresponding 
5 area of a second formed member, formed by inflating the first formed member in a 
toroidal shape. Therefore the reinforced rubber layer can prevent generation of a 
tensila force of extending the tyre in the radial direction, which tends to occur at an 
inflation in the prior method despite of the circumferential orientation of the short 
fibers, and there can be excluded a danger of a radially inward buckling of the 
10 second formed member by such tensile force. 
10011] 

It is thus possible to improve a shape precision of the second formed mem- 
ber thereby improving a precision of a completed tyre, and to remove a residual 
stress in the reinforced rubber layer, thereby improving the durability of the tyre. 
15 [0012] 

Such reinforced rubber layer may be sheet-shaped rubber material having 
a preformed shaped matching a circumferential curvature of the lateral face of the 
second formed member, or may be formed, as described in claim 2, by. spirally 
winding a belt-shaped rubber ply. 
20 [0013] 

The latter method of winding the belt-shaped rubber piy allows easier for- 
mation of the reinforced rubber layer. Also a side wall rubber layer not containing 
short fibers, when provided outside the reinforced rubber layer as described in 
claim 4 can further improve the rigidity of the side wall portion and can further im- 
25 prove a weather resistance. 
[0014] 

[Embodiments of the Invention] 

In the following, an embodiment of the present Invention will be explained 
with reference to the accompanying drawings. Referring to Figs. 1 -4, a pneu- 
30 matic radial tyre 1 has a hollow toroidal shape, including a tread portion 2 of which 
an external periphery constitutes a tread face, side wall portions 3, 3 extending 
radially inwards from both ends thereof, and a pair of bead portions 4, 4 respec- 
tively positioned radially inwards such side wall portions 3, 3. 
[0015] 

35 Also the pneumatic radial tyre 1 is provided, in a main body portion 7a ex-, 

tending from the tread portion 2 through the side wall portion 3 to the bead portion 
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4, with a turn-up carcass 6 formed by a single turn-up ply or plural, two in the pre- 
sent embodiment, turn-up plies 7 of a radial arrangement having a tum-up portion 
7b which is formed by folding back by a bead core 5 from inside to outside of the 
tyre axial direction, a belt layer 9 provided inside the tread portion 2 and radially 
5 outside the tum-up carcass 6, and a pair of reinforced rubber layers 10, 10 
extending radially In the side wall portions 3, 3 at the outside in the tyre axial di- 
rection in at least the main body portion 7a of said tum-up carcass 6. 
[0016] 

Also the bead portion 4 is provided with a bead apex 8 of a hard rubber 
10 having a triangular cross-sectional shape, provided in a standing position radially 
outside the bead core 5 and between the main body portion 7a and the turn-up 
portion 7b of the carcass 6. 
[0O17] 

Said carcass ply 7 is formed by providing a carcass cord of organic fibers 
15 such as of nylon, rayon or aromatic polyamide In an Inclined position with an angle 
" of 70 - 90° to a tyre equator C and in a direction that said carcass cords mutually 
cross between the carcass plies 7, 7. 
[001 8J 

The belt layer 9 is constituted of plural, two in the present embodiment belt 
20 plies in which organic fibers such as of nylon, rayon or aromatic polyamide or steel 
cords are arranged in an inclined position with an angle of 10 - 40° to the tyre 
equator C. 
[0019] 

The reinforced rubber layer 10 is formed by a short fiber orientation rubber 
25 sheet 1 1 , in which short fibers are oriented wfth an angle of 0 - 30° to the circum- 
ferential direction of the tyre. 
[0020] 

Such orientation of the short fibers in the short fiber orientation rubber 
sheet 1 1 close to the circumferential direction of the tyre Is to provide the rein- 
30 forced rubber layer 10 with a difference in the rigidity between the radial direction 
and the circumferential direction. 
{002H 

An orientation of the short fibers with an angle of 0 - 30° with respect to the 
circumferential direction of the tyre increases the rigidity of the reinforced rubber 
35 layer 10 in the circumferential direction to obtain an appropriate elasticity in the 
circumferential direction of the tyre in a turning maneuver, thereby improving the 
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steering stability in the turning maneuver. On the other hand, in the radial direction 
of the tyre, the addition of the short fibers does not bring about an increase in the 
rigidity as in the circumferential direction, whereby a riding comfortableness can 
be secured such as an impact absorbing ability in case of riding over a small pro- 
5 jection. 
[0022] 

More preferably, the short fibers are oriented within a range of 0 - 20° to the 
circumferential direction of the tyre, more preferably within a range of 0 - 1 0°. 
[0023J 

10 In the present embodiment, the reinforced rubber layer 1 0 Is formed by a 

rubber composition In which short fibers of 2 - 50 parts by weight are blended with 
an oriented direction in 100 parts by weight of a rubber component 
[0024] 

. In the present embodiment, the rubber component is formed by mixing 
1 5 natural rubber (NR) and/or isoprene rubber (IR) by ,30-60 parts by weight in 40 - 
70 parts by weight of butadiene rubber (BR), and, in the formation of the rubber 
> composition, 15 -25 parts by weight of carbon black are added in addition to the 
aforementioned short fibers. 
[0025] 

20 The short fibers can be formed by organic fibers such as of nylon, polyes- 

ter, aramid, rayon, vinylon, aromatic polyamide, cotton, cellulose resin, or crystal- 
line porybutadiene, or an inorganic material such as metal fibers, whiskers, boron 
or glass fibers, and such material may be employed singly or in a combination of 
two or more kinds. More preferably, the short fibers may be subjected to a surface 

25 treatment in order to improve anadheslon with the rubber component. 
[0026] 

A blending amount of the short fibers is 2-50 parts by weight, preferably 
1 0 - 20 parts by weight with respect to 1 00 parts by weight of the rubber compo- 
nent. Short fibers less than 2 parts by weight cannot secure the rigidity in the cir- 
30 cumferential dfrection of the tyre as will be explained later, therefore being ineffec- 
tive for improving the steering stability, while an amount exceeding 50 parts by 
weight results In an excessively high rigidity, thus undesirably deteriorating the 
riding comfortableness. 
[0027] 

35 The short fibers preferably has an average length Lfji) within a range of 10 

- 1000, particularly 50- 1000. Also an aspect ratio (LTD) which is a ratio of a fiber 



length (L) and a fiber diameter (D) is preferably 100 - 2000, particularly 200 - 
2000. This is because a ratio (LTD) less than 100, namely a short fiber for a given 
fiber diameter, cannot provide the rubber with a sufficient strength by the orienta- 
tion of the short fibers. Art average length L or an average diameter of the short 
fibers means that the length or the diameter has a distribution within a range of ± 
50 % wtth respected to the rated length or the rated diameter. 
[0028] 

It is important to orient 90 % or more of the short fibers with an angle of 0 - 
30° with respect to the circumferential direction of the tyre, whereby the rigidity 
can be- increased in a specified direction only and the steering stability and the 
riding comfortableness can be improved at the same time. 
[00291 

Also such orientation of the short fibers can be specifically measured by a 
ratio (E*a/E*b) of a comple* modulus of elasticity E*a in the oriented direction of 
the short fibers and a complete modulus of elasticity E*b in a direction orthogonal 
to the oriented direction, and such ratio is required to be 5 or higher, preferably 7 - 
20. This ratio (E*a/E*b) less than 5 improves the riding comfortableness but is 
undesirable as it deteriorates the steering stability, particularly a response to the 
steering wheel. The complex modulus of elasticity and a tangential loss (tanS) are 
measured by a viscoelastic spectrometer manufactured by hvamoto Seisakusho 

Co. ' " ' ' ' 

[0030] 

As the aforementioned carbon black, there can be advantageously em- • 
ployed HAF (82), FEF(43), GPF(36) and the like commercially available from 
Showa Cabot Co., Mitsubishi Chemicals Ltd., Tokai Carbon Co. etc., and there is 
preferably employed one having an iodine adsorption amount of 30 - 90 mg/g, 
[0031] 

An iodine adsorptioh amount of the carbon black less than 30 mg/g shows 
a low rubber reinforcing property, resulting in insufficiency both in a strength and a 
cut resistance, while a value exceeding 90 mg/g results in a danger of a high heat 
generation. 
[0032] 

The amount of addition of carbon black is, as described before, about 15 - 
25 parts by weight with respect to 100 parts by weight of the rubber component. A 
content of the carbon black exceeding 25 parts by weight increases the heat gen- 
eration of the rubber and also increases a rolling resistance. Thus, in the present 
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invention, an orientation of the short fibers in the aforementioned circumferential 
direction allows to achieve a high elasticity in the circumferential direction of the 
tyre, thereby allowing to reduce the amount of carbon black, that increases the 
hardness of the entire rubber and the heat generation. In this manner it is ren- 
5 dered possible to balance the rolling resistance and the steering stability and to 
achieve a lighter weight. 
[0033] 

In the rubber component of the short fiber orientation rubber sheet 11, other 
additives may be added such as an oil, an antiaging agent^ a wax or a vulcaniza- 
10 tion promoter. 
■ [0034] 

The short fiber orientation rubber sheet 11 is selected at a thickness T 
within a range of 0.5 - 2.5 mm. A thickness T less than 0.5 mm cannot sufficiently 
achieve an appropriate rigidity in the side wall portion 3, while a thickness exceed- 
15 ing 2.5 mm does not further improve the steering stability and is undesirable be- 
cause of an increased weight 
[0035] 

Also the reinforced rubber layer 10 has a height HF in the radial direction. 
• selected as 50 % or more of a tyre height HT from a bead baseline L. More pref- 
20 erably 70 % or more. In this manner it Is rendered possible to improve the rigidity 
in the circumferential direction and to obtain an appropriate rigidity in the radial di- 
rection in the side wall portion 3, thereby improving the steering stability. 
[0036] 

A radially external end of the reinforced rubber layer 10 may bs extended, 
25 in a shoulder area of the tread portion 2, to a position contacting the belt layer 9, 
whereby therigidity of the tyre can be further increased. 
[0037] 

On the outside of the reinforced rubber layer 10 in the tyre axial direction, 
there is provided a side wall rubber layer 14 covering the external lateral face; and 
30 such side wall rubber layer 14 is formed, In the present embodiment, by a rubber 
composition not containing short fibers. The side wall rubber.layer 14 Increases 
the rigidity of the side wall portion and secures a weather resistance thereof. 
[0038] 

In the present embodiment, the short fiber rubber sheet 1 1 is formed, as 
35 shown in Fig. 2, by a belt-shaped rubber ply 12 of a small width, in which short 
fibers are oriented with an angle of about 0 - 30° with respect to the longitudinal 



direction. It is thus formed by winding the belt-shaped rubber ply 12 in a spiral 

form about the tyre axis. 

[0039] 

The wound belt-shaped rubber ply 12 preferably has a width W in the radial 
direction of 5- 25 mm, and a thickness T of 0,5 - 2.5 mm. With a width W ex- 
ceeding 25 mm, the ply becomes difficult, in an adhesion to the second formed 
member 16 to be explained later, to follow a circumferential curvature thereof, 
thereby being inferior for the forming operation, while a width W less than 5 mm 
increases the number of windings thereby deteriorating the forming property. The 
thickness t is preferably selected according to the thickness required for the rein- 
forced rubber layer 10, in order to improve the forming property, but a ply of a 
small thickness may be wound in superposed plural layers. 
[0040] 

In winding the belt-shaped rubber ply 12, it is preferably wound in succes- 
sion from inside to outside in the radial direction, for improving ease of the forming 
operation and a precision of winding. 
[0041] 

Such belt-shaped rubber ply 12 can be prepared by blending and extrusion 
in an ordinary method for example by an extruder-calendar, as a belt-shaped 
member reinforced by short fibers oriented by 90 % or more in the extruding di- 
rection. 
[0042] 

Also in case of inclining, in a completed tyre, the direction of the short fibers 
with a small angle of 30° or less with respect to the circumferential direction, the 
belt-shaped member may be wound along such Inclined direction. A continuous 
winding of the short fibers becomes more difficult as the inclination of the short 
fibers becomes larger, the short fibers are preferably oriented by 0° with respect to 
the longitudinal direction of the belt-shaped rubber ply 12. 
[0043] 

The short fiber rubber sheet 1 1 may be formed by a sheet member formed 
in advance, matching a lateral shape of the second formed member to be ex- 
plained later. 
[0044] 

In the following, there will be explained a producing process of a tyre, utiliz- 
ing the short fiber orientation rubber sheet 11. 
(1) First step 
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As shown in Fig. 3(A), a turn-up carcass 6 is set together with bead cores 5, 

5 and bead apexes 8, 8 on a forming drum D, and a turn-up portion of the carcass 

6 is folded back to form a first formed memb.er 1 6 of a straight cylindrical form. In 
this first step, the short fiber orientation rubber sheet is not attached. 

5 [0045J 

(2) Second step ^ 

The first formed member IflTls pressed, in a central portion in the tyre axial 
direction, from inside to cause an inflation externally in the radial direction of the 
tyre approximately matching an Internal diameter of the belt layer 9 thereby fomv 
10 ing a toroidal second formed member 17 as shown in Fig. 3(B). 
[0046] 

(3) Third step 

As shown in Fig, 4(A), the aforementioned short fiber orientation rubber 
sheets 11, 11 are adhered on the respective side wall-corresponding areas of the 
15 second formed member 17. 
[0047] 

(4) Fourth step 

As shown in Fig. 4(B), a side wall rubber 14a is adhered to the external side 
face of the short fiber orientation rubber sheet, and formed members 20, 20 of a 
20 belt layer 9 and a tread rubber 19 are adhered to the outside of a tread-corre- 
sponding area of the turn-up carcass 6, thereby completing a raw tyre. The belt 
layer may be adhered to the external surface of the carcass 6 prior to the adhe- 
sion of the tread rubber 19. 
[0048] 

25 Fig. 5 shows another embodiment of the present invention. In this embodi- 

ment, there Is provided, outside of the reinforced rubber layer 10 in the tyre axial 
direction, a turn-down carcass 13 extending from the tread portion 2 through the 
wide wall portion 3 to an axial outside of the bead core 5 in the bead portion 4. 
Such turn-down carcass 13 is adhered after the short fiberorientation rubber 

30 sheet 1 1 is adhered in the aforementioned third step. 
[0049] 

In case the turn-down carcass, matching the external circumferential length 
of the central portion of the inflated second formed member 17, is adhered to the 
aforementioned second formed member 17, the turn-down carcass 13 generates 
35 a surplus in the bead portion 4 of a smaller diameter, thus generating creases in 
the carcass ply. 



[0050] 

In order to avoid such creases, the turn-down carcass 13 is so formed that 
an inclination angle thereof to the circumferential direction becomes gradually 
smaller from the tread portion 2 toward the bead portion 4- More specifically, after 
the ply of the turn-down carcass is adhered to the area, corresponding to the tread 
portion 2, of the second formed member 17, both ends of the carcass ply are 
formed under pulling frontward or backward in the circumferential direction, With a 
decreased inclination angle of the cord, a gap between the cords becomes 
smaller? whereby the difference in the circumferential length can be absorbed. 
[0051] 

Also as a ply for the turn-down carcass 13 of a length smaHer than that in 
the central portion of the second formed member 17 in the tyre axial direction, 
there is prepared a materia! of a length substantially equal to the circumferential 
length of the bead core portion, and such ply material is formed and adhered un- 
der pulling in the circumferential direction, thereby forming a turn-down carcass 13 
in which the gap of cords gradually increases from the bead portion 4 toward the 
tread portion 2. : " - 

[0052] 

The reinforced rubber layer may be extended from the tread portion 2, 
through an axial outside of the main body portion 7a of the turn-up carcass 6; to 
the axial Inside of such tum-up portion 7b, and thus the present invention may be 
altered into various embodiments. 
[0053] 
[Examples] 

Tyres having a tyre size of 6.50R16 10PR and constituted of basic configu- 
rations shown in Figs. 1 and 5 were prepared with the specifications shown in Ta- 
ble 1 (Examples 1, 2 and Examples 11,12). and were tested for performance. 
Also types of a prior configuration without the reinforced rubber layer 
(Comparative Examples 1,11) were also tested for the purpose of comparison. A 
principal configuration was same in Examples and Comparative Examples, as 
shown in Table 2. 
[0054] 

In each Example, the short fiber orientation rubber sheet was adhered to an 
inflated second formed member. An adhesion before inflation resulted in a shape 
buckling after inflation, whereby a tyre could not be completed. Tests were con- 
ducted in the following manner. 
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[0055] 

Riding comfortableness, turning performance 
Each test tyre was mounted on a normal rim, and mounted on all the 
wheels of a 2-D vehicle (2-ton vehicle), then a running test on a dry paved road 
5 was conducted with an internal tyre pressure of 525 KPa in the front wheels and 
350 KPa in the rear wheels, and a 5-point functional evaluation was made by the 
driver. In the evaluation, Examples 1 and 2 were compared, taking Comparative 
Example 1 as 5 points, and Examples 1 1 and 12 were compared, taking Com- 
parative Example 11 as 5 points. A larger number indicates a better performance. 
10 Test results are shown in Table 1 . 



[0056] 
Table 1 





Ex.1 


Ex.2 


Comp. 
Ex.1 


Ex.11 


Ex. 12 


Comp. 
Ex.2 


tyre configuration 


Flg.1 


Flg.1 
aux. rub- 
ber layer 

not 
wound in 
belt layer 


Rg.6 


Fig. 5 
with two 
turn-up 
carcass 

plies 


Fig. 5 
with two 

taim-up 
carcass 

piles; 

aux. 

rubber 
layer not 
wound In 
bett layer 


Fig. 6 
turn- 
down 
ply 
added 
tocon- 
. figu- 
ration 


tyre height HF (mm) 
from bead baseline 
bead apex height HA 
(mm) from bead 
baseline 


150 
55 


turn-up Carcass 
exL carcass ply height 
H1 (mm) from bead 
baseline 

int carcass ply height 
H1 (mm) from bead 
baseline 


85 
60 






turn-down carcass 
height H3 (mm) from 
lower end bead baseline 




- 




7 


7 


7 


reinforced rubber layer 
height HD (mm) from 
tower end baseline 
radial height HF (mm) of 
reinforced rubber layer 
thickness T (mm) of re- 
inforced rubber layer 
overlap margin JW 
(mm) with belt layer 


30 
100 
2 

20 


30 
70 
2 


none 


30 
100 
2 

20 


30 
70 
2 


none 


side wall rubber layer 
rubber thickness SW 
(mm) at max. tyre width 


2.5 


2.5 


4.5 


2.5 


2.5 


4.5 


test result 


riding com- 
fort (Index) 


4 


5 


5 


4 


4 


5 




turning per- 
formance 
(index) 


8 


7 


5 


9 


8 


5 



aft n^H; -feO Cift CZi 
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10057] 
Table 2 



main configuration of tyre 



carcass . 


cord material 

cord Inclination angle (to equator) 
cord structure 


polyester 

90° 
1670dtextt 


beft layer 


ply number 

Inner belt ply width (mm) 
outer beft ply width (mm) 
cord material 

cord inclination angle (to equator) 
cord structure 


2 

124 mm 

AAA Mm 

ii** mm 
steel 
22° 

3x0.175 + 6x0,32 


reinforced rub- 
ber layer 


rubber composition 


base rubber of NT 45% + BR 
55%, blended with short fibers 
by 1 5 parts by weight and car- 
bon black by 2D parts by 
weight 


short fiber average length 

short fiber average length/diameter 

short fiber orientation 


500 jim 
50 

0° to circumferential direction 


belt-shaped ply thickness (t) 
bett-shaped DiV width (w) 


2 mm 

10 mm , 
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[0058] 

As a result of test, an improvement in the steering stability under maintain- 
ing the riding comfortableness was confirmed in Examples 1 and 2 in comparison 
with Comparative Example 1, and in Examples 11 and 12 In comparison with 
5 Comparative Example 1 1 . 
[0059] 

[Effect of the Invention] 

As explained In the foregoing, the pneumatic radial tyre of the present in- 
vention is featured in having, in a side wall portion, a reinforced rubber layer in the 

1 o outside of the main body portion of the tum-up carcass, contain ing short fibers 

oriented in an angle of 0 - 30° to the circumferential direction of the tyre and in that 
the reinforced rubber layer is adhered after the turn-up carcass is inflated in a 
toroidal shape, to obtain an appropriate rigidity of the tyre in the circumferential 
direction and in the radial direction by the reinforced rubber layer, thereby improv- 

15 Ing the steering stability while maintaining the riding comfortableness. Also as the 
reinforced rubber layer is adhered to the second formed member inflated in a 
toroidal shape, a stress does not remain in the reinforced rubber layer and the 
carcass can be prevented from a crease formation, whereby the durability of the 
. tyre can be improved. 

20 [0060] 

Also as described in claim 2, the reinforced rubber layer can be formed 
easily by winding a belt-shaped rubber ply in a spiral form. 
[Brief Description of the Drawings] 

[Fig. 1] a cross-sectional view of a right-hand half of a tyre showing an em- 
25 bodiment of the present invention. 

[Fig. 2] A perspective view showing a principal part thereof. 

[Fig. 3] (A) and (B) are line drawings schematically showing first and sec- 
ond formed members. 

[Fig. 4] (A) and (B) are line drawings showing adhering steps of a reinforced 
30 rubber layer. 

[Fig. 5] A cross-sectional view of a right-hand half of a tyre showing another 
embodiment of the present invention. 

[Fig. 6] A cross-sectional view showing a prior technology. 
[Fig. 7] (A) and (B) are line drawings showing prior adhering steps of a rein- 
35 forced rubber layer. 
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[Description of Symbols] 



2 


tread portion 


3 


side wall portion 


4 


bead portion 


5 


bead core 


6 


turn-up carcass 


7 


turn-up ply 


7a 


main body portion 


7b 


tum-up portion 


9 


beft layer 


10 


reinforced rubber layer 


11 


short fiber orientation rubber sheet 


12 


belt-shaped ply 


13 


turn-down carcass 


14 


side wall rubber layer 


16 


first formed member 


17 


second formed member 


D 


forming drum 



[Fig. 1] 
[Fig. 2] 
[Fig. 3] 
[Fig. 4] 
[Fig. 5] 
[Rg. 6] 

[Fig. 71 
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